Abstract: Errors in language learning are seen as normal and even necessary. However, researching them is often undermined by the need for a clear definition what is or should be considered an error and by the lack of an error taxonomy. This paper shortly discusses the notion of error in various contexts, especially in learner corpora research. Then it offers an error taxonomy that was created for error-tagging a learner corpus of Baltic languages. The aim of the study is to create a taxonomy that is suitable for annotating beginner texts of Latvian and Lithuanian, and efficient in use. The taxonomy is based on the previous work of S. Granger who identified error types for a learner corpus of French. These error types are reviewed, modified and/or replaced where necessary in order to match the structure of Latvian and Lithuanian languages. 5 error types (form; morphology and word-formation; syntax; vocabulary; punctuation) with 29 subtypes are distinguished. Those are described in the article along with examples from the corpus. The taxonomy is now being used for annotation the learner corpus of the second Baltic language which provides researchers with valuable material on language learning outcomes.
Introduction
One of the most prevalent characteristics of language learners' production of the target language is it having errors. Errors are also often considered when analysing learner-produced language, but not all researchers agree on the notion of error. Some divide all problematic uses of language into slips, mistakes, errors, solecisms, especially noting the difference between errors and mistakes. This difference not entirely clear, though. Errors are sometimes described as persistent mistakes, thus making mistake a more general term (Field, 2011) . Others place both terms on the same level describing errors as performance issues while mistakes are considered to be based on the learner's knowledge (or lack thereof) of the target language (Cherrington, 2004) . Some other languages use one general term such as Latvian kluda. The term error is used in this paper the same way because further division of errors is still to be discussed.
The need to apply the definition in annotation of corpora requires a simple understanding of errors. In learner corpora, an error usually is a deviation from a reconstruction of a correct target language structure. Such a reconstruction is sometimes called target hypothesis (Ellis, 1994, 54; Ludeling et al., 2005; Reznicek, Ludeling, Hirschmann, 2013) . This way, the text is corrected by a native speaker of the target language (target hypothesis is created). Each mismatch between the text and the target hypothesis is considered an error. Such an approach is also adopted in the case of the learner corpus which is used in this study.
Various error taxonomies exist for various research problems and finding a suitable one is often seen as a challenge. Lack of a suitable error taxonomy is frequently one of the main problems in error analysis, and corpus linguistics is trying to solve the problem by offering learner corpora which are annotated by certain taxonomies (Dagneaux, Denness, Granger, 1998; Boyd, 2010; Hana et al., 2010) . Finding the right taxonomy for a corpus is, however, another issue which this study attempts to deal with. A learner corpus of the second Baltic language (Lithuanian for Latvians, Latvian for Lithuanians) has been created, and it is decided to add error annotation to the data of the corpus. In order to do that, a suitable error taxonomy must be created. Errors in learner data of Baltic languages have been studied before, but categorization has most often been rather blurry because, mostly, only certain types have been analysed, such as errors in use of the Locative case (Laizane, 2014) . Some other relevant studies are not so detailed and just give an overview of some error types without discussing classification thoroughly (Zigure, 1999; Dabasinskiene, Cubajevaite, 2009; Zujevaite, Zilinskaite, 2012) .
There is a publication on error types for Latvian (Deksne, Skadina, 2014) , but the offered classification has been created for an automatic error-correction tool which is supposed to help people who already have a good command of Latvian (Deksne, Skadins, 2011) . Because of that, very specific error types have been distinguished, such as the use of Nominative case in debitive mood constructions. It makes the taxonomy very precise but also complicated to use and not very suitable for beginner learner texts where very basic structures are used and the whole variety of errors must be accounted for. The overview of the current situation shows that there currently is no suitable error taxonomy for annotating errors in the learner corpus of the second Baltic language (Esam). The aim of the study is to create such an error taxonomy that is suitable for annotating beginner texts of Latvian and Lithuanian, and efficient in use when annotating beginner learner texts. The study aims to do that based on the error taxonomy created by S. Granger for annotating a learner corpus of French (Granger, 2003) .
Methodology
The error taxonomies for learner corpora have so far been created based on two kinds of criteria:
• grouping based on the linguistic category the error belongs to (morphology, syntax, vocabulary…); • grouping based on changes in comparison with the target hypothesis (omission, addition, misformation…).
However, some researchers argue that it is best to merge the two approaches as it lets one adapt the types of error according to the potential usefulness in research (James, 1998, 114) . This way, an error taxonomy for a learner corpus of French has been created (Granger, 2003) . The resulting system is general enough to cover various aspects of language and detailed enough to give some insight into the character of errors, so it was used as a basis for this study. Since S. Granger's taxonomy was created for French, it deals partly with different language structures from those found in Baltic languages, so it needs to be adapted annotating texts in Baltic languages.
Adaptation is carried out using various descriptions of Latvian and Lithuanian language systems, such as (Kalnaca, 2014; Praulins, 2012) and (Ambrazas, 2006) as well as various publications in the field of teaching and learning languages. The study attempts to answer the research question: what error groups and/or subgroups could form an effective error taxonomy for beginner learner texts of the second Baltic language?
The process is divided into two stages. First, the error types proposed by S. Granger are reviewed and evaluated for matching the systems of Baltic languages. If necessary, certain error types or subtypes are added, deleted, changed or merged. The second stage is annotating texts which allows for further evaluation of each subtype and adding or changing them as needed.
Results and Discussion
The error taxonomy created for the learner corpus Esam has already been shortly introduced in (Znotina, 2017) . The error types and their respective attributes in annotation have been presented there. In this paper, examples of errors are given instead of attributes. The examples of errors are authentic data from the learner corpus Esam.
In each one of the tables, the error matching the respective subtype has been underlined. Where necessary, correction has been provided in brackets, and an approximate translation into English is given. Note that not all error subtypes have examples from the data of both languages.
The first error type is errors of form. Those are the errors that have to do with spelling. This error type consists of four subtypes (Figure 1 ). Subtype agglutination consists of errors where words that are supposed to be written as separate are written together (as one word), or vice versa -a word is erroneously divided into two. Subtype upper / lower case is for the errors where capital letters are used unnecessarily or are not used when needed. Subtype diacritics is for the issues with any missing or redundant diacritics. The fourth subtype is for any other spelling errors, including typos. Syntax error subtypes are given in Figure 2 . Syntax type is for errors that have to do with the ties between words, word order, and excess or shortage. There are four error subtypes. Word order subtype consists of cases where mostly correctly chosen words are put in an incorrect sequence. Word missing, and word redundant subtypes include cases where a word is respectively omitted or added unnecessarily. Cohesion error subtype applies to errors of matching words together in a coherent structure if the error is grammatical. If the nature of the error is lexical, then the error belongs to the vocabulary type, compatibility subtype. Figure 4 shows the vocabulary error subtypes of the current taxonomy. These types categorize mistakes of lexical meanings. Of the three subtypes, the first one, meaning subtype, is for cases when a word's meaning does not match that of the sentence in which it is intended to be used. The other subtype, compatibility, is for cases when meanings of each used word match the meaning of the sentence but are not compatible with each other. In the stable phrase subtype are errors where the learner has unsuccessfully tried to make a construction that exists as a stable phrase in the target language. Even if there is seemingly no meaningful difference, the person who corrects the text chooses a different word. Errors of punctuation are divided into three subtypes as shown in Figure 5 . The punctuation confusion subtype consists of errors where the learner has correctly decided that punctuation is needed but chosen the wrong punctuation. Punctuation redundant is for errors where there are unneeded punctuation marks, and punctuation missing is for those where some punctuation is needed but the learner has not used it. Each error is given only one, most likely target hypothesis and only one, most likely error type. That is done in order to not make the annotation process too complicated. There are sometimes issues where one error can be considered a mix of several types -in the Latvian example mans (manas) acis ir brunas 'my eyes are brown' one can see a gender error, a number error or a common spelling error. In such cases, the annotator chooses the type and subtype that he/she finds most fitting. Overly thorough analysis would extremely slow down the annotation process, so the experience and intuition of the annotator is taken into account. Further discussions in each separate case could, however, lead to corrections in the corpus as well.
It is possible that correcting a mistake makes something else in the sentence incorrect. Such an example can be seen in the case of the Latvian sentence Vinas uzbuve ir smalka, speciga [..] . 'Her build is fine, strong' the author of the text has correctly matched several adjectives with a noun in feminine, but the corrector changed the noun to a masculine one -augums 'figure'. It means that gender of the adjectives must be changed too. It is done in the correction, and the matching error type is selected. Nevertheless, careless evaluation of such examples can lead one to incorrect conclusions about the learners' noun and adjective matching skills (or lack thereof). For that reason, it is necessary to note that the presence of an error in a text does not always point out to actual flaws in the language learner's skills.
Similarly, the number of errors can artificially increase if there is an error type that must be assigned to multiple tokens, such as the word order errors. It means that one error can be counted as double, and such calculations can significantly affect the results if the researched data is not carefully reviewed.
The taxonomy may need some editing later on if texts of higher skill level are being annotated. Such error types as style and register were offered by S. Granger but rejected in this taxonomy because the first texts someone writes in a target language can hardly be corrected for matching styles and registers.
Further research could also shed some light on some problematic issues where selecting one error type over another can be controversial.
Conclusions
The aim of the study has been reached and the research question of the study has been answered by separating error groups and subgroups and creating an effective error taxonomy for annotating beginner learner texts of the second Baltic language. The taxonomy described in the present paper is being used in annotation of the publicly available learner corpus of the second Baltic language -Esam (http://www.esamkorpuss.lv/). It can also be used in other corpora as long as the texts are written by beginners and the target language is one of the Baltic languages.
The taxonomy can now be used to discover various peculiarities of learner language, and it also allows for the use of statistical methods, as the number of errors belonging to a certain type can be counted. However, one must bear in mind that numbers can be misleading due to some practical aspects of correcting and annotation, and the quantitative measures should not be expected to always show true correlation with the learners' actual language skill level.
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